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Feed cost is known to account for over two
thirds of the variable cost of an intensive
aquaculture system (Eyo 1990). In fact Ng
and Chong (2004) reported that fees
accounted for 45 to 85% of the farm price of
tilapia. The high cost of the feed component
of the production process cuts into the profit
margin and makes aquaculture less attractive
as a business venture. Since every
entrepreneur seeks to maximize profit in its
business, a very high cost of feed will scare
potential investors in fish production.
The pond has some nature food (principally
phytoplankton and zooplankton) which fish
feed on. But the natural fish food in the pond
defines the carrying capacity. Tn other words
the amount of fish which can be sustain by the
pond is limited by the ainount of fish food
naturally present in the pond. To make fish
farming profitable, the Aquaculturist must
stock the pond beyond the carrying capacity.
This is will necessitate the introduction of
artificial food to augment the natural food in
the pond and meet the need of the higher
stocking density. When this is done, a higher
fish yield is achieved.
To mitigate the effect of higher feed cost on
INTRODUCTION
Fish, like all other animals, require the
provision of essential nutrients and energy for
their production. Aquaculture can play a
complementary role to terrestrial animal
production in ensuring food security to the
teeming Nigerian population. This is even
more critical at a time such as this when there
isaglobal food crisis.
Fish culture was estimated to have a
production potential of l,313,634 metric
tones annually (Tobor, 1990). The
aquaculture production of25,720 metric tons
offish in the year 2000 (Anetkhai 1001) is less
than 2% of the above estimated potential.
Even when allowance is made for production
from family and community ponds that are not
reported and therefore not documented by the
Federal Department of Fisheries that is the
source of this data, total actual production
may still not exceed 3-4% of estimated
potential.
The major constraints identified tor the low
production from aquaculture are: shortage 01'
inputs (fingerl ings and feeds). lack uf
knowledge resulting in poor management,
inadequate fund ing , theft and recite
involvement of the government in production
The cost of fish feeds can b~ significantly reduced if some locally available ingredients are
incorporated in feed production. While soybean and maize remain best choices as plant protein
andenergy sources respectively, other less popular legumes reviewed in this paper can be used as
substitutes, especially as partial replacers for these nutrient sources that have high food value for
human population. Their use as human food makes soybean and maize relatively costlier than
the winged, Psophocarpus tetragonotobus, acha, (Digitaria exilis), Cassia fistula and Bamara
been shown to have good replacement values in diets for fish. It is recommended that more oils
seeds, legumes and nuts suitable ingredienrs arc found that they have little value as nutrient
sources for human population, their cost will be less and this wi 11enhance the profitability ofthc
aquaculture enterprise.
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diets compared with those raised on diets
containing fish mea. Partial replacement of
soybean meal fur fish meal indiets for channel
catfish resulted in increase in weight gain, fat
and protein of the cultured fish (Mose, 1988).
The sulphur amino acids (methionine and
vystine) and lysine are known to be limiting
and must therefore be supplemented for
improved fish growth (Murai et a/1982)
Fgbenro et al (1994) studied the effects of
feeding juvenile Oreachromis niloticus and
clarias gariepinus with dry diets containing
varying levels of dried fermented fish silage
and soybean meal blend (FS:SBM) as
replacement for 25, 50, or 75% of fishmeal
protein. The results obtained indicated that
co-dried FS:SBM can partially replace fish
meal in fish diets.
Bambara groundnut (Vigna subrcrramea
Verde, L) Barnbara groundnur (Vigna
subterranean vcde) is a leguminous crop with
high protein (21.14%), high content of lysine
which is usually one of the limiting amino
acids in plant protein, and oil comparable to
that of soybean (Banyigyi et, 200 I). Trypsin
inhibitors known to exist in bambara
groundnut (poulter, 1981) can be inactivated
by heal treatment. The roasted or boiled
barnbara nuts are usually consumed by man.
Duke (1981) reported the use of bam bara nuts
in pig poultry feeds. whi Ie Hepper (1970)
reported that the lea ves are used as folder.
Banyigyi et. (2001) used bambara groundnut
in Nile tilapia (Orechrornis niloticus) diets
and they a1:;0 evaluated its lise as feed for
juvilc catfish (Clarias garicpinus), The
conclusion they drew from the study is that the
nut has the potential of replacing competing
with soybean in fish feed formulation.
Winged Bean (Psophocarpus tetraglunolobs)
The winged Bean, Ph o sp o c ar p us
tctraglonolobus is a grain legume with high
protein «>3.5%) and uil (1.5%) (Fagenro,
1999)) The proximate and amino acid
compusiton iv very smikilar to soybean seed
(Garcia and Palmer 1980; Prakash et al 1987).
The winged bean meat has been used in
animal feed (Jafe and Korte, 1976; de Lumen
Local plants that han been used in feeds
Soybean (Glycine nix): soybean meal (SBM)
is the most commonly used plant protein in
feed formulation for aquaculture species (Lim
and Akiyama, 1992). Soyean meal which
constitutes 75% of all plant feedstuffs is
predicted to be one of the key ingredients for
aquaculture feeds of the future (Crowder,
1990). Soybean protein has one of the best
amino acid profiles uf all protein-rich plant
feedstuffs for meeting the essential aminu
acid requirement of fish (Lovell, 1989).
Menhaden fishrneal has the highest
nutritiunal value based on essential amino
acid requirement of fish species. Both roasted
full-fat and de-hulled solvet extracted
soybean meal have approximately the sum
amino acid profile and resembles that of
menhaden fishmeal.
A number of studies have been carried out to
evaluate the replacement of soybean for
Iishmeal. Inferior growth and poor feed
efficiency were obtained when channel
catfish was grown on all-plant (soybean meal)
fish culture, Aqua culturist have always
sought to replace fishmeal and fresh oil
components of the diet. Fishmeal, known to
be the most expensive component of the diet,
is usually replaced at least partially with other
cheaper protein source, basically of plant
origin. Plant protein sources known to have
high replacement value in fish an animal feeds
include soyabean groundnuts. Incorpuration
of maize, wheat and other grains that supply
energy/carbohydrate in fish diets results in
protein-sparing which invariably minimizes
the quality shrimp head waste (Nwanna,
2003) have been used as replacements of the
more conventional feedstuff-maize and
fishmeal respectively. Other plant protein
sources which have not been traditionally
used in feeds are being assessed for the
suitability in fish feed formulation,
This paper reviews some efforts aimed at
producirig feeds at lower cost to enhance the
profitability of'thc aquaculture enterprise.
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Fegbenro (1995) assessed the suitability of .
using heat-processed cocoa pod husk meal as
an energy source in production diets for the
clarias catfish, CIaria isherinsis. The results
shows no significant difference in specific
growth rate. feed gain ratio. apparent
digestihi lity coefficient ofprotein, suggesting
that heat-processed cocoa pod husk meal can
weight gain, specific growth rate, reed
conversion ratio, as well as hematological
values as well as the absence of
histopathological effects showed that
complete replacement of maize with ahca was
only feasible, but
highly recommended.
Cassia fistuala: cssia fistaula is a legume that
is growin popularity around the world on
account of its use as an ornamental plant,
medicinal plant and as a shade tree (Allen and
Allen, 1981)
Roasting is the recommended method of
inactivating the endogenous anti-nutritional
factors present in Cassia Fistula (Balogun and
fetuga, 1989)
Cassia fistula meal has been evaluated as a
replacement for soybean meal in practical
diets for the Nile tilapia, Orechromis
nicloticus fingerlings (Adebayo et al, 2004)
The results show that there was growth
depression in fish fed Cassia fistula meals
(CFM), no matter the level of inclusion.
Mortality increased linearly with increase
inclision levels of CFM. Hence total
substitution or high replacement levels of
CFM for soybean meal (SSM) is not
advisable. However CFM substitution for
SSM of up to 250kg in practical diets does not
appear to adversely affect growth
performance and nutrient utilization
(Adebayo et (12004)
Cocoa (Theobroma cacao L.) Bproducts:
Cocoa (Theobroma cacao) is an important
cash crop in Nigeria. It is used locally for
beverages and confectioneries and imported
to earn foreign exchanage. It is reported that
over 4.7 million tonnes of cocoa by-products
arc produced annually in Nigeria and these are
largely regarded as wastes (Opeke, t 984).
et al 1982). As in common with other legume
seeds, anti-nutritional factors present in the
raw seeds are inactivated by the heat
treatment.
Fegenro (1999) evaluated quick-cooked
winged bean meal and concluded that it
cannot wholly replace menhaden fish meal in
diets for catfish because of possible
methionine deficiency. He found that a
minimum of 5g methionine kg-l die
supplementation was necessary to support
weight gain, growth rate, feed conversion,
protein utilization and carcass quality in
African catfish (Clarias gariepinus) similar to
a diet containing a high inclusion level of fish
meal. Owing to increased production costs,
expensive crystalline amino acid
supplementation may not be a preferable
option in producing practical diets.
Maedamia (Macadamia integrifolia Maiden
andBetehe and M. tetraphylla Johnson). The
two species of macadamia tree, Macademia
integrifolia dn M. Tetraphylla are known to be
cultivated in Australia, the united States of
America (Gohl, 1981) and Africa (Marfar-
lane and Harris, 1981) for their nuts and oil.
Kernels of the nuts find their use upon
processing as an ingredient in bakery,
confectionery, breakfast cereal and mixed
ntus snacks product; the oil extracted from
low grade kernels is usually unsuitable tofor
confectionery usc (Balogun and Fagbenro,
1995).
Acha (Digitaria exilis STArp) Acha
(Digitaria exilis) is a forest seed/grain that is
abundant in Nigeria. Acha has a crude protein
content srnilar to maize (Zea mays) wanna ct
al,2003) It has a higher methionninc-cystine
(met-+cys) content than maize, and it is
complementary to legumes with low
mthionine+cystiene contents in tropical
animal feeds (fagbenenro et aI2000).
Fagenro et al (2000) compared the
performances of Acha meal with maize and
sorghum meals as dietary source for Nile
tilapia, Oreochromis niloticus.
Nwanna et a/ (2003) studied the effect of
substituting acha for maize in diets tilapia,
Oreochromis niloticus. Results showed that
all diets have in acha performed scientifically
better than the control (diet without aeha but
with maize instead). Growth incides-rnean
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